INTRODUCTION
International Darius Programme, with the aim of understanding the geodynamic significance of the Cretaceous strata of the Yazd Block, Central Iran. Field campaigns by the authors in 2009, 2010 and 2012 yielded important new data on facies development and stratigraphy of the succession and the first results have already been published (Wilmsen et al. , 2012 (Wilmsen et al. , 2013 . In this paper we focus on the ammonites collected from the Debarsu Formation, a unit of marls and shallow-water limestones that has only been broadly assigned to the Cenomanian-Turonian, based on poorly age-diagnostic bivalves and echinoids as well as "ammonites Acanthoceras sp. that are known from the Cenomanian-Lower Turonian" (Aistov et al. 1984, p. 69) . No faunal evidence has ever been illustrated and we thus present herein the first unequivocal macrobiostratigraphic data for the chronostratigraphy of the Debarsu Formation.
GEOLOGICAL OVERVIEW

General setting
The study area belongs to the so-called "Central-East Iranian Microcontinent" (CEIM; Takin 1972) , forming the central part of the Iran Plate (Text- fig. 1 ). During the Mesozoic Era, the CEIM was a small microplate within the composite plate tectonic mosaic of what is today the Middle East. The CEIM consists of three structural units, i.e. the Yazd, Tabas, and Lut blocks (from west to east; see Berberian and King 1981 and Davoudzadeh 1997 for overviews) . Jurassic strata are very thick and well studied on the Tabas Block (see Wilmsen et al. 2003 Wilmsen et al. , 2009a while Cretaceous strata are only subordinately developed (Wilmsen et al. 2005) . In contrast, Jurassic strata are largely absent on the Yazd Block while Cretaceous strata are very thick and widespread. Text- fig. 1 . Geological and geographic framework. A -main structural units and sutures of present-day Iran with location of the study area (red asterisk); the Central-East Iranian Microcontinent (CEIM) consists of the Lut, Tabas and Yazd blocks. B -geological map of the study area south of Khur (compiled from the Khur Quadrangle map 1:250,000 of Aistov et al. 1984 and own field data); the type area of the Debarsu Formation is indicated by a rectangle During the Cretaceous Period, the CEIM was separated from the Turan Plate (Eurasia) by narrow oceanic basins (Dercourt et al. 1986; Barrier and Vrielynck 2008) which started to open during the Early Cretaceous. Their development may be related to an assumed post-Triassic counter-clockwise rotation of the CEIM around a vertical axis of about 135° with respect to Eurasia (e.g., Davoudzadeh et al. 1981; Soffel et al. 1996) . During the Late Cretaceous and the Paleogene, these small ocean basins closed, as a result of compression in the course of the advance of the Arabian Plate and the closure of the Neotethys (e.g., Stampfli and Borel 2002; Agard et al. 2005; Rosetti et al. 2010) .
This brief geological outline clearly stresses the significance of the Cretaceous sedimentary succession of the Yazd Block for unravelling the Late Mesozoic geodynamic history of the Iran Plate. A key area of the Yazd Block is around Khur (Text- fig. 1 ), ca. 200 km north of Yazd. Following the mapping surveys in the early 1980's (Aistov et al. 1984) , little has been done in terms of geological research in the area apart from the study of some ammonites from the Albian Bazyab Formation (Seyed-Emami and Immel 1996) .
Lithostratigraphy
The Cretaceous succession in the Khur area (Text-fig. 2) starts with conglomerates and sandstones of the up to 1,000-m-thick Chah Palang Formation (Aistov et al. 1984) covering various basement rocks (metasediments, metamorphics, granitoids) of different ages. These basement units are either part of the Anarak metamorphic complex sensu lato (Upper Palaeozoic-Triassic; see Bagheri and Stampfli 2008) or the weakly metamorphic Shemshak Group (Upper Triassic-Middle Jurassic; Für-sich et al. 2009a) . The basal unconformity is related to the Mid-/Late Cimmerian tectonic event/s (Middle to Late Jurassic; Fürsich et al. 2009b; Wilmsen et al. 2009b Wilmsen et al. , 2010 . The Chah Palang Formation buried a considerable palaeo-relief and has been regarded to be Late Jurassic in age (Aistov et al. 1984) . However, no biostratigraphic data exist and an entirely earliest Cretaceous age is more likely. Burial of the Cimmerian palaeo-relief continued during the deposition of the succeeding, up to 500-mthick Noqreh Formation (Aistov et al. 1984) , consisting of interbedded terrestrial to marginal marine sediments. Wilmsen et al. (2013) inferred a Late Barremian age for the top of the formation based on calcareous algae. The next unit is the up to 500 m thick, cliff-forming Shah Kuh Formation (Aistov et al. 1984) , composed of thick-bedded to massive, often dark-coloured and micritic limestones with abundant orbitolinid foraminifera and rudists, representing a shallow-marine latest Barremian-Early Aptian carbonate platform (Wilmsen et al. 2013) . It is overlain by the up to 1,500-m-thick basinal marly siltstones and argillaceous marls of the Bazyab Formation (Aistov et al. 1984) . Ammonites are common and date the formation as Late Aptian to Late Albian (SeyedEmami and Immel 1996) . The succeeding uppermost Albian-Turonian Debarsu Formation (Text- fig. 2 ) is up to 600 m thick (Text- fig. 3 , see below). The ConiacianCampanian Haftoman Formation of Aistov et al. (1984) is up to 1,000 m thick and erosionally overlies the Debarsu Formation and older formations along a major regional tectonic unconformity with a huge basal conglomerate and associated red beds. Up-section, the formation is characterized by bio-and intraclastic limestones of a shallow-water rudist platform. The succeeding Campanian-Maastrichtian Farokhi Formation (Aistov et al. 1984) the Khur area. It consists of marls and limestones deposited in a shallow basinal setting and it attains a thickness of up to 250 m (Wilmsen et al. 2012) .
The Debarsu Formation
The basinal Bazyab Formation (Aptian-Upper Albian) is replaced by the shallow-water limestones and marls of the up to 600-m-thick Debarsu Formation (Text- fig. 3 ). The formation mainly consists of decametre-thick units of bioclastic shallow-water limestones with intercalated packages of marl of similar thickness. Without clear biostratigraphic evidence, the formation has been assigned a Cenomanian-Turonian age (Aistov et al. 1984) . The only validated biostratigraphic data have been provided by Seyed-Emami and Immel (1996) who described and illustrated Late Albian Mortoniceras ex gr. inflatum from the base of the Debarsu Formation south of Haftoman.
The basal contact of the Debarsu Formation with the underlying Bazyab Formation is gradational and the formation shows a number of asymmetric, up to 100-mthick coarsening-and thickening-upward cycles from marl via nodular limestone with ammonites to mediumand thick-bedded skeletal pack-and grainstones, in part showing large-scale clinoforms. Cycle tops are often characterized by palaeo-karst surfaces, terminating the shallowing-upward cycles. Based on the smooth facies transitions and the absence of gravitationally re-deposited sediments, a homoclinal carbonate ramp is inferred for the Debarsu Formation (Wilmsen et al. in prep.) . The Debarsu Formation is unconformably overlain by the Haftoman Formation (Text- fig. 3 ).
The type area of the Debarsu Formation is at Kuhe-Debarsu, south of Haftoman (Text- fig. 1 ), where the formation is well-exposed. During several field campaigns in the last years, numerous detailed sections have been logged and a number of ammonites have been collected in situ. These ammonites allow the precise dating of the Debarsu Formation for the first time. Unfortunately, only the lower and middle parts of the formation yielded ammonites, indicating the Upper Albian as well as the Lower and Middle Cenomanian substages (see below). However, a micropalaeontological sample from the uppermost marl package yielded a mid-Turonian planktic foraminifera assemblage, thus confirming that the formation ranges into the Turonian.
SYTEMATIC PALAEONTOLOGY
The faunule consists of only 30 specimens, mostly moderately well to poorly preserved (composite) internal moulds. All specimens are kept in the Museum für Mineralogie und Geologie (MMG) of the Senckenberg Naturhistorische Sammlungen Dresden (SNSD), Germany (repository AsK). A Vernier Caliper has been used to measure all linear dimensions (given in millimeters). Abbreviations are: maximum diameter (D), whorl breadth (Wb), whorl height (Wh), diameter of umbilicus (U). Figures in parentheses are dimensions as a percentage of the diameter. The terminology used for the description of the taxa and the systematic order follow . In order to keep this paper short, the synonymies only contain the original citation, important revisions and those of regional interest. Due to the in part poor preservation, some specimens had to be kept in open nomenclature following Bengtson (1988 fig. 3 ). The species has a range from the Upper Albian to the Upper Cenomanian, being widespread in Europe, Africa, India, and Japan (Wright and Kennedy 1984) . Puzosia (P.) mayoriana has already been reported from the Lower Cenomanian of Esfahan (Iran) as Puzosia (P.) cf. octosulcata and Puzosia (P.) cf. subplanulata (Kennedy et al. 1979, p. 24, pl. Cooper and Owen (2011a) proposed a revised classification of the family Schloenbachiidae within the Hoplitoidea, together with a review of the Late Albian representatives. They suggested three subfamilies within the Schloenbachiidae, i.e., Schloenbachiinae, Pleurohoplitinae and Dimorphoplitinae, with 16 included genera. However, a discussion of this fairly far-reaching taxonomic revision (formerly, the family Schloenbachiidae included no subfamilies and contained only one genus, i.e., Schloenbachia) is beyond the scope of the present paper. For the time being, we thus use the classification of REMARKS: Due to its poor preservation, specimen AsK 822 can be assigned to S. varians only with some hesitation. However, it shows the the main characters of the species (e.g., see Wilmsen and Mosavinia 2011) . S. varians has already been recorded from the Lower Cenomanian of Esfahan, ca. 200 km west of the study area (Kennedy et al. 1979) , and the well known occurrences from the Koppeh Dagh have recently been revised by Wilmsen and Mosavinia (2011) , including documentation and palaeoecologic interpretation of all morphological variants.
OCCURRENCE: In the Debarsu Formation, S. cf. varians has been found associated with Mantelliceras saxbii (Sharpe, 1857) and M. cf. mantelli (J. Sowerby, 1814) (Text- fig. 3 ), indicating a mid-Early Cenomanian age. The species is widely distributed and very common in the Lower Cenomanian of the Boreal Realm, being known from Iran and the Transcaspian area in the east to eastern Greenland in the west (e.g., Kennedy et al. 1979; Wilmsen and Mosavinia 2011) . This is the first record of S. cf. varians from the Central-East Iranian Microcontinent (according to palaeogeographic reconstructions at 15-20° northern palaeo-latitudes), casting Family Placenticeratidae Hyatt, 1900 REMARKS: Cooper and Owen (2011b) proposed a revised classification of the Hoplitoidea, transferring Anahoplitinae and Semenoviceratinae from the Hoplitidae as primitive rootstocks to the Placenticeratidae. Within the family Placenticeratidae they introduced a subfamily Placenticeratinae, including the genera Placenticeras and Karamaites. A discussion of these interesting ideas is outside the scope of the present paper and, at this time, we refrain from applying this new taxonomic concept.
Genus Placenticeras Meek, 1876
Placenticeras grossouvrei DESCRIPTION: Moderately involute (U ~20%), compressed (Wb/Wh ~0.7) placenticeratids with trapezoidal whorl cross-section and greatest whorl breadth at the umbilical margin. The umbilicus is shallow, with steep umbilical wall and broadly rounded umbilical shoulder. The flanks are only weakly convex and taper towards a very narrow venter. On the lowermost part of the flanks, at the umbilical margin, there are eight round, conical tubercles per whorl that give rise to low, broad primary ribs that branch at mid-flank and are slightly falcoid. Some of the secondary ribs also appear to be intercalated. All ribs end in clavate tubercles at the ventrolateral shoulder, alternating across the weakly sulcate, narrow venter.
REMARKS: In shell shape and tuberculation, the specimens from the Debarsu Formation are very close to the description and illustration of P. grossouvrei Semenov (1899, p. 97, pl. 2, fig. 5 ) and thus assigned to this species. Semenov stressed the (for a placenticeratid) relatively strong inflation, the trapezoidal whorl crosssection with the narrow venter as well as the umbilical and alternating clavate ventrolateral tubercles. He did not mention ribs in the original description but his single specimen is only moderately preserved and their absence may be related to taphonomic processes (specimen AsK 825 also lacks ribs) or intraspecific variability (see below). P. mediasiaticum Luppov, 1963 (p. 146, pl. 2, figs 1a, b, text- fig. 2 ) is relatively involute, more compressed and has a finer ornament (see also Marcinowski et al. 1996, pl. 12, fig. 5a, b and Kennedy et al. 2008a) . P. guardakense Luppov, 1963 (p. 144, pl. 1a-e, text- fig.  1 ) is similar in shell shape but has a much broader venter. Kennedy et al. (2008a) noted that there is considerable morphological variation in different contemporaneous Placenticeras 'species' that may in fact reflect intraspecific variability rather than interspecific differences (e.g., in the Koppeh Dagh, P. grossouvrei, P. mediasiaticum and P. guardakense all have been described from the same lower Middle Cenomanian strata; SeyedEmami et al. 1984; Immel et al. 1997) . Also, the numerous new genera (and probably also some of the species) introduced by Ilyin (1975) (Marcinowski 1980; Seyed-Emami et al. 1984; Immel et al. 1997) .
Superfamily Acanthoceratoidea Hyatt, 1900 Family Brancoceratidae Spath, 1934 Subfamily Mortoniceratinae H. Douvillé, 1912 Genus Mortoniceras Meek, 1876 Subgenus Mortoniceras (Mortoniceras) Meek, 1876 Mortoniceras (Mortoniceras) cf. fissicostatum Spath, 1932 (Text- fig. 4I, J DESCRIPTION: The illustrated part of specimen AsK 547 is a fragment of a phragmocone with slightly compressed (~0.9), sub-rectangular whorl cross-section. The flanks are parallel and characterized by conspicuous dense ribbing. Ribs are straight and radial, arising at swellings at the umbilical shoulder and partly bifurcate on the lower part of the flanks. At the marked and narrowly rounded ventrolateral shoulder, indistinct tubercles are developed, and the ribs flex forward towards an elevated keel. The venter is flat.
REMARKS: According to Amédro et al. (2004) , Mortoniceras (M.) fissicostatum is a subjective junior synonym of Mortoniceras (M.) inflatum (J. Sowerby, 1818) . However, the dense ribbing is very conspicuous and we follow the view of Mosavinia et al. (2007) DESCRIPTION: Relatively densely and regularly ribbed, evolute mortoniceratine (U = 36%) with compressed, sub-rectangular whorl cross-section (Wb/Wh = 0.68) and only weakly convex to flat flanks. The umbilicus is shallow with a rounded umbilical wall. At bullate umbilical tubercles (12-13 per half whorl at D = 110 mm) primary ribs arise that regularly branch into two secondary ribs that occasionally also appear intercalated. On the last preserved part of the whorl, ribs become predominantly primaries. All ribs are slightly concave and prorsiradiate, carrying mid-lateral and strong ventrolateral tubercles at which they sweep forward to form an obtuse ventral chevron fading towards an elevated siphonal keel.
REMARKS: The relatively dense, regular ribbing pattern of specimen AsK 550 resembles a mortoniceratine that has been described and illustrated by Spath (1932, p. 408, pl. 38, fig. 1 ) as Mortoniceras (Pervinquieria) kiliani (Lasswitz, 1904) . This specimen has been placed in the synonymy of Mortoniceras (M.) fallax (Breistroffer, 1840) by Kennedy et al. (2008b, p. 42) who also noted that M. (M.) fallax co-occurs with the somewhat similar M. (M.) pachys (Seeley, 1865) , the former being a stout, coarsely ornamented and the latter a more compressed, less strongly ornamented form. In fact, the specimen from the Debarsu Formation also shows some similarities to M. pachys (Seeley) as illustrated by Spath (1932, text- fig. 139 ) from the Upper Albian of Madagascar and by Atabekian (1992, p. 211, pl. 127, fig. 5, pl. 128, fig. 1 ) from the lower part of the S. dispar Zone of Armenia. Furthermore, already Spath (1932) DESCRIPTION: Specimen AsK 820 is a fragment of a large quadrate phragmocone (Wb/Wh ~1), with a subrectangular whorl cross-section in costal view. The intercostal whorl cross-section is more rounded at the ventrolateral shoulders. Primary ribs arise from the umbilical wall and strengthen along the slightly rounded shoulders into bullate umbilical tubercles. The broad straight ribs carry lateral and strong inner-ventrolateral tubercles. Ribs strengthen towards the slightly rounded ventrolateral shoulders where the ribs sweep forward to an elevated siphonal keel, separated by a smooth zone. The venter is broad and flattened. Specimen AsK 817 is very evolute, the umbilicus comprising 44.9 % of the diameter. The whorl is nearly quadrate (Wb/Wh = 0.97), the whorl cross-section is sub-rectangular. Flanks are parallel and flat, the venter is flattened. The umbilical shoulder is narrowly, the ventrolateral shoulder more broadly rounded. Bullate umbilical tubercles (11 per half whorl at D = 107 mm) give rise to primary ribs or pair of ribs. Some single primary ribs branch into two secondary ribs, some secondary ribs are intercalated, resulting in a total number of 22 ribs per half a whorl. The ribbing is dense and regular and ribs are straight and carry lateral, inner ventrolateral and poorly preserved outer ventrolateral tubercles. All ribs flex forward towards an elevated siphonal keel that is flanked by a broad smooth zone.
REMARKS: Both specimens agree well with the descriptions and illustrations provided in recent revisions of M. (S.) rostratum (e.g., Kennedy et al. 1998 Kennedy et al. , 2005 Kennedy and Latil 2007) . The species can be differentiated from M. (S.) perinflatum (see below) by means of its less inflated, quadrate whorl cross-section and wider umbilicus. The species has been recorded by Immel and Seyed-Emami (1985) from the glauconitic limestones of Esfahan, although their small and poorly preserved fragment of a body chamber shows only a few of the specific characters.
OCCURRENCE: The two ((specimens were)) collected from the transition between the Bazyab and Debarsu formations at Rudkane-ye Arusan. M. (S.) rostratum is the late Late Albian index taxon of the rostratum ammonite Zone in the lower part of the traditional S. dispar Zone (e.g., Kennedy and Latil 2007; Gale et al. 2011; Owen 2012 ; see also below). The species is known from many places in Europe, Crimea, the Transcaspian area including Iran (Immel and SeyedEmami 1985) and Texas Kennedy and Latil 2007) .
Mortoniceras (Subschloenbachia) cf. perinflatum (Spath, 1922) (Text-fig. 7A, B REMARKS: Specimen AsK 548 shows some similarities to F. chevillei (Pictet and Renevier, 1866) as described by Wright and Kennedy (1984, p. 93, pl. 13, fig. 2, pl. 15, figs 1, 2, text-fig. 17 ) and Kaplan et al. (1998, p. 112, pl. 1, fig. 6, pl. 9, figs 9, 10, pl. 11, fig. 3 ), especially with respect to the relatively broad and flat secondaries. F. baylissi Wright and Kennedy, 1984 may also be similar with respect to the ribbing on the outer flanks and ornament on the venter (especially the specimen illustrated as F. cf. baylissi on their pl. 13, fig. 3a, b) . Furthermore, the latter species is known from Iran . However, the single specimen from the Debarsu Formation is too poorly preserved and only allows a generic identification.
OCCURRENCE: Forbesiceras is a typically Cenomanian genus that is very widespread but usually rare (Wright and Kennedy 1984) . The specimen from the Debarsu Formation is from the middle part of the formation (Text- fig. 3 ), associated with A. renevieri (Sharpe, 1857) indicating a late Early Cenomanian age.
Family Acanthoceratidae de Grossouvre, 1894 Subfamily Mantelliceratinae Hyatt, 1903 Genus Mantelliceras Hyatt, 1903 Mantelliceras saxbii (Sharpe, 1857) (Text- fig. 8A-C) 1857. Ammonites saxbii Sharpe, p. 45, pl. 20, fig. 3. 1984 . Mantelliceras saxbii (Sharpe, 1857) ; Wright and Kennedy, p. 121, pl. 23,  fig. 4 DESCRIPTION: Specimens AsK 819 is moderately involute (U = 22%) and strongly compressed. The flanks are only weakly convex and covered by densely spaced radial ribs (ca. 18 per half whorl). Primary ribs originate at weak umbilical tubercles and further ribs either intercalate or branch from the primaries on the lower part of the flank. All ribs bear inner and clavate outer ventrolateral tubercles. The ribs are straight and somewhat weakened across the flat to slightly sulcate venter. Specimen AsK 818 represents a later growth stage and is moderately evolute (U = 33%) and less compressed. The ribbing is coarser and consists of a regular alternation of primary and intercalated ribs. Inner ventrolateral tubercles seem to fade and only the strong outer ventrolateral clavi persist onto the body chamber.
REMARKS: The two specimens from the Debarsu Formation agree well in their morphology to specimens of M. saxbii as described and illustrated in the literature. The species is strongly dimorphic (Wright and Kennedy 1984) , and thus, they may represent micro-and macroconch. DESCRIPTION: The inner whorls of specimen AsK 823 are partly crushed but slightly more compressed than the body chamber (Wb/Wh 0.96). The umbilicus is moderately wide (U = 26.5 %) and deep. On the rounded umbilical wall, nine primary ribs per half whorl arise that carry tubercles at the umbilical margin and on the lower flank. Shorter intercalated ribs appear at mid-flank, and there are twice as many ribs on the outer flank as on the inner. Inner and outer ventrolateral tubercles are present, weakening on the body chamber. The venter on the inner whorl is flat to slightly sulcate between the outer ventrolateral tubercles and broadly rounded on the body chamber. All ribs cross the venter. The whorl-breadth to -height ratio increases on the adapertural part of the phragmocone/body chamber and the whorl cross-section becomes subrounded.
REMARKS: The preserved characters of the specimen allow an assignment to M. mantelli but due to the (at best) moderate preservation we favour to keep it in open nomenclature. In some aspects (coiling, ribbing) similarities exist also to M. cantianum Spath, 1926 , but this species should have a much more inflated whorl cross-section (Wb/Wh >1.2) and more prominent lateral tubercles. However, as pointed out by Wright and Kennedy (1984, p. 104) , there are specimens that appear to be transitional between both species.
OCCURRENCE: Mantelliceras mantelli is the ammonoid index of the lower part of the Lower Cenomanian (e.g., Kennedy 1984; Wright et al. in Wright and Kennedy 1984; Hancock 1991 Wright and Kennedy (1987) and Kennedy et al. (2011) , the species is of Early Cenomanian age, being particularly common in the M. dixoni Zone, and this age is also inferred for the specimens from Iran. A. renevieri was hitherto known from several places in Europe, northern Africa, Madagascar, and questionably Nigeria. This is the first record of A. renevieri from Iran.
Suborder Ancyloceratina Wiedmann, 1966 Superfamily Turrilitoidea Gill, 1871 Family Turrilitidae Gill, 1871 Genus Turrilites Lamarck, 1801
Turrilites cf. scheuchzerianus Bosc, 1801 (Text- fig. 10A) cf. 1801. Turrilites scheuchzerianus Bosc, p. 190. cf. 1984. Turrilites scheuchzerianus Bosc; Seyed-Emami et al., text-fig. 3, fig. 3. cf. 1985 . Turrilites (Turrilites) scheuchzerianus Bosc, 1801; Atabkian, p. 81, pl. 31, figs 6-11; pl. 32, figs 1-8; pl. 33, figs 1-8; pl. 34, figs 1-7. cf. 1996 . Turrilites scheuchzerianus Bosc, 1801; Wright and Kennedy, p. 349, pl. 106, figs 7, 8, 11, 12; pl. 107, figs 1-7; text-figs 137G, J, 138C, D, F, G-I, N, 139D-I, 140A,D, E-I, 143H, 147A, B. [with synonymy] cf. 2007. Turrilites scheuchzerianus Bosc, 1801; Wilmsen et al., p. 435, text- fig. 5A , B, J.
MATERIAL: One strongly worn internal mould (AsK 545) that has slightly been laterally compressed by compaction. Sutures are not preserved.
DESCRIPTION: Large turrilitid (preserved height 132 mm) with three adult whorls in tight contact. Apical part missing, complete size may have reached 300 mm. Outer whorls faces broadly convex, covered by oblique (prosiradiate) ribs that are hardly visible due to the poor preservation. Tubercles and crenulations at inter-whorl junctions are lacking. The specimen has an apical angle of 12°.
REMARKS : The specimen is not well preserved. Nevertheless, it can be provisionally assigned to T. scheuchzerianus based on the presence of the characteristic, non-tuberculated oblique ribs, the shape of the whorls and the large size. The relatively low apical angle (normally around 20°) may be explained by taphonomic alteration (compaction). The genus Turrilites Lamarck, 1801 and included species were recently monographed by Wright and Kennedy (1996) . OCCURRENCE: T. cf. scheuchzerianus has been found in the middle part of the Debarsu Formation, associated with typically upper Lower Cenomanian (M. dixoni Zone) ammonites (Text- fig. 3 ). The species has already been recorded from the Iranian (Seyed-Emami et al. 1984) and Turkmenian part of the Koppeh Dagh (Atabekian 1985 DESCRIPTION: Somewhat loosely coiled turricone with rounded whorl cross-section (31 mm high in last preserved whorl). Ribs are dense, simple, prorsiradiate and more-or-less evenly spaced on the broadly rounded whorl faces. Every third to fourth rib carries two round, relatively small tubercles, forming two rows in the middle to lower part of the exposed whorl face. A third row of tubercles is weakly indicated on the lower side of the outer whorl.
REMARKS: Pseudhelicoceras robertianum is well characterized as a large, loosely coiled species of the genus distinguished by the other species by three rows of large, round tubercles (Kennedy and Juignet 2006) . The specimen from the Debarsu Formation shares some of the specific characters, but appears finer ribbed, has smaller tubercles and is more tightly coiled. Mariella (M.) circumtaeniata (Kossmat, 1895) has also three rows of tubercles, a generally rounded whorl section, and looped and intercalated ribs (see Klinger and Kennedy 1978, p. 26, pl. 5 , figs A-C). However, the tubercles are quite strong in this species. Based on these uncertainties and the very poor preservation, we assign our single specimen to P. robertianum only with great hesitation, both specifically and generically. With respect to the systematic position, we follow and place the genus Pseudhelicoceras Spath in the Turrilitidae Gill although others (Scholz 1979; Monks 2010) (Atabekian 1985) . It is an essentially Late Albian species, ranging from the upper M. inflatum into the S. dispar Zone. This questionable record would be the first proof from Iran.
BIOSTRATIGRAPHIC CONCLUSIONS
The recently collected ammonite faunas from the Debarsu Formation of the Yazd Block, west-central Iran, consists of 13 taxa. Due to the in part poor preservation, several specimens have to be kept in open nomenclature. Nevertheless, the faunas are very important as they provide the first reliable macro-biostratigraphic evidence for the chronostratigraphy of the Upper Albian-Turonian Debarsu Formation and the hiatus at the base of the unconformably overlying Coniacian-Campanian Haftoman Formation.
Among the identified taxa, Acompsoceras renevieri (Sharpe, 1857 ) is recorded from Iran for the first time. The collected faunas allows the recognition of the following ammonite biozones (Text- fig. 11 ; biozonation compiled after Kennedy 1984; Wright et al. in Wright and Kennedy 1984; Hancock 1991; Cecca 1997; Gale et al. 2005 Gale et al. , 2011 Amédro 2008; Latil 2007 and Owen 2012) .
The Upper Albian is proven by the occurrences of mortoniceratines in the lower part of the Debarsu Formation. The finds of Mortoniceras (M.) ex gr. inflatum (J. Sowerby, 1818) (Seyed-Emami and Immel 1996) and Mortoniceras (M.) cf. fissicostatum Spath, 1932 place the lowermost part of the formation into the upper part of the traditional lower Upper Albian M. inflatum Zone (see also Mosavinia et al. 2007 for data from the Koppeh Dagh). The find of Semenoviceras cf. michalskii (Semenov, 1899) indicates that the upper part of the underlying Bazyab Formation is of mid-early Late Albian age (middle part of the M. inflatum Zone according to Cecca 1997; the ammonites of the Bazyab Formation will be treated in forthcoming paper) and that there can thus be no major break in sedimentation between both formations; the contact is gradual in the study area albeit Aistov et al. (1984) report an unconformity with a basal conglomerate from other places. The upper Upper Albian S. dispar Zone can be subdivided into three to four zones depending on authors, i.e. the M. (M.) fallax and M. (Subschloenbachia) rostratum zones (which, however, are contemporaries according to Owen 2012 , and are consequently not separated in Text- fig. 11 ), the M. (S.) perinflatum Zone, and the Arrhaphoceras (Praeschloenbachia) briacensis Zone, the latter ranging into the earliest Cenomanian (e.g., Kennedy and Latil 2007; Gale et al. 2011, p. 69; Text- fig. 11 ). The M. (S.) rostratum and M. (S.) perinflatum zones are documented by their index taxa. However, there is no evidence for the A. (P.) briacensis Zone which, according to Gale et al. (2011) is an ill-defined biostratigraphic unit and difficult to recognize outside the Boreal Realm where hoplitids are absent.
The upper part of the lower Lower Cenomanian Mantelliceras mantelli Zone (M. saxbii Subzone) is indicated by M. saxbii (Sharpe, 1857) and M. cf. mantelli Text- fig. 11 . Biostratigraphy of the Upper Albian-Turonian Debarsu Formation in the type area south of Haftoman (see Text- fig. 1 for location; pf = planktic foraminifers). Ammonite zonation compiled after data in Kennedy (1984) , Wright et al. in Wright and Kennedy (1984) , Hancock (1991) , Marcinowski et al. (1996) , Cecca (1997) , Gale et al. (2005 Gale et al. ( , 2011 , Kennedy and Latil (2007) , Amédro (2008) , and Owen (2012) (J. Sowerby, 1814 Wilmsen et al. (2005) . The new chronostratigraphic data for the Debarsu Formation furthermore have considerable geodynamic significance: for the development of the major tectonic unconformity at the base of the overlying Haftoman Formation (which yielded Lower Coniacian inoceramids near its base in a section south of Khur), only a short interval of geological time (less than 3 myr according to Ogg and Hinnov 2012) 
